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Abstract 



The present invention provides a color filter substrate and transflective type electro-optical 
device capable of ensuring both the brightness of the reflective display and the chroma of 
the transmissive display. Also, the color difference between the reflective display and the 
transmissive display can be reduced. A reflective layer 21 1 having openings 21 la is formed 
on substrate 201, and then a transmissive layer 214 is partially formed, and upon these is 
formed a color filter 212 having colored layers 212r, 212g, and 212b. Thick portions 
212TH provided on non-formation regions of the transmissive layer 214 are formed on the 
colored layer. 
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Reference 3 (CN1397820A) 



Color filter substrate and electro-optical device, 
method for manufacturing the same, and electronic equipment 

fpagel,2) 

Field of the Invention 

The present invention relates to a color filter substrate and an electro-optical device, 
and a method for manufacturing a color filter substrate and a method for manufacturing an 
electro-optical device, and particularly relates to a structure of a color filter suitably used 
with a transflective electro-optical device. 

Background of the Invention 

Conventionally, transflective liquid crystal display panels enabling visualization by 
any one of reflective display using external light and transmissive display using 
illumination light from a back-light or the like, have been known. Such transflective liquid 
crystal display panels are configured so that there is a reflective layer for reflecting 
external light in the panel thereof, and illumination light from a back-light or the like can 
transmit through the reflective layer. As for this type of reflective layer, there are those 
having patterns with openings (slits) at a predetermined ratio in each pixel of the liquid 
crystal display panel. 

FIG. 19 is a schematic cross sectional diagram illustrating the schematic configuration 
of a conventional transflective liquid crystal display panel 100. This liquid crystal display 
panel 100 has a configuration in which a substrate 101 and a substrate 102 are adhered 
together by a sealant 103, with liquid crystal 104 being sealed between the substrate 101 
and the substrate 102. 

A reflective layer 111 having openings 1 1 1 a in each pixel is formed on the inner face 
of the substrate 101, and colored layers 112r, 112g, and 112b, and a color filter 112 having 
a protective film 112p, are formed on this reflective layer 111. Transparent electrodes 113 



are formed on the surface of the protective film 1 12p of the color filter 112, 

On the other hand, transparent electrodes 121 are formed on the inner face of the 
substrate 102, and configured so as to intersect with the transparent electrodes 113 on the 
opposing substrate 101. Additionally, alignment film, or hard transparent film, etc., is 
5 formed on the transparent electrodes 113 on the substrate 101 and the transparent 

electrodes 121 on the substrate 102 as necessary. 

Also, a phase difference plate (1/4 wavelength plate) 105 and polarizing plate 106 are 
sequentially disposed above the outer face of the substrate 102, and a phase difference 
plate (1/4 wavelength plate) 107 and polarizing plate 108 are sequentially disposed above 
1 0 the outer face of the substrate 101. 

Thus configured liquid crystal display panel 100 is attached in the state of a back-light 
109 disposed at the back side thereof in the case of being installed in electronic equipment 
such as cellular telephones, portable information terminals, and the like. In this liquid 
crystal display panel 100, external light is transmitted through the liquid crystal 104 along 
15 the reflection path R in daytime or in bright places such as indoors and is then reflected by 

the reflective layer 111, so it has to transmit through the liquid crystal 104 again and emits 
outward, accordingly the reflective display is visually recognized. On the other hand, the 
illumination light of the back-light 109 which has transmitted through the openings 11 la is 
transmitted through the liquid crystal display panel 100 along the transmission path T and 
20 then emitted by means of the method by which the back-light 109 is lit at nighttime or in 

dark places such as outdoors, so the transmissive display is visually recognized. 

However, in the above-described conventional transflective liquid crystal display 
panel 100, the light passes through the color filter 112 twice, coming and going, in the 
reflection path R, while the light only passes through the color filter 112 once in the 
25 transmissive path T, so there is the problem that the chroma of the transmissive display 

deteriorates as compared to the chroma of the reflective display. That is to say, in the case 
of the reflective display, the brightness of the display generally tends to be insufficient, so 
there is the need to set the light transmissivity of the color filter 112 high to ensure 
brightness of the display, but this means that sufficient chroma cannot be obtained for the 
30 transmissive display any more. 

Also, the number of times of light passing through the color filter differs between 
reflective display and transmissive display as mentioned above, so the color of the 
reflective display and that of the transmissive display greatly differ from each other, and 
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accordingly there is the problem that this presents an uncomfortable sensation. 

Summary of the Invention 

Accordingly, the present invention has been made to solve the above problems, and it 
5 is an object thereof to provide a color filter substrate capable of ensuring both the 

brightness of the reflective display and the chroma of the transmissive display in the case 
of both the reflective display and the transmissive display being used in a display device. It 
is another object to provide a transflective electro-optical device capable of ensuring both 
the brightness of the reflective display and the chroma of transmissive display It is still 
1 o another object to realize a display technology capable of reducing color difference between 

the reflective display and the transmissive display 
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In the present embodiment, due to" the formation of the transmissive layer 214, a part 
of the colored layer enters into a non-formation region where the transmissive layer 214 is 
not formed in each of the colored layers 212r, 212g, and 212b, i.e., a region overlying the 

20 opening 211a of the reflective layer 211 in a planar manner, thereby providing thick 

portions 212TH formed thicker than other portions. 

In this liquid crystal panel 200, light passes through the reflective path R and is 
visually recognized in the case of the reflective display being made, and light passes 
through the transmissive path T and is visually recognized in the case of the transmissive 

25 display being made. At this time, the color filter 212 plays the same function as before in 

the reflective path R, but the transmissive path T passes through the opening 211a of the 
reflective layer 21 1 , so the transmitted light passes through the thick portions 212TH of the 
colored layers 212r, 212g, and 212b, as a result, the chroma in the transmissive display 
improves in comparison with the conventional structure shown in FIG 19. 

30 Accordingly, in the present embodiment, the chroma of the transmissive display can 

be improved without deteriorating the brightness of the reflective display by forming the 
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thick portions 212TH at the positions overlying the openings 211a on the reflective layer 
21 1 in the color filter 212 in a planar manner. Particularly, the color difference between the 
reflective display and the transmissive display can be much reduced than ever before. 

Also, in the present embodiment, since the thick portion 212TH is provided on the 
color filter 212 by partially forming the transmissive layer 214, the surface (upper face in 
the drawings) of the colored layers 212r, 212g, and 212b of the color filter 212 can be 
evenly formed, accordingly the uniformity of the thickness of the liquid crystal layer can 
be improved, and thus the display quality of the liquid crystal display panel can be 
improved. 

Herein, in the case of placing emphasis on the evenness of the color filter 212, that is 
to say, in the case of giving priority to evenly configuring the surface of the protective 
layer 212p, or evenly configuring the electrode face of the transparent electrodes 213, 
ideally, the thickness of the thick portion 212TH is about twice as that of the portion 
overlying the reflective layer 21 1 in planar manner, i.e., other portions, if the colored layer 
of the color filter is formed substantially uniform regarding optical properties. More 
specifically, this is ideally within the range of 1.4 times to 2.6 times, and preferably within 
1 .7 times to 2.3 times. Thus, both the difference in chroma and color between the reflective 
display and the transmissive display can be further reduced. 
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What is claimed is: 

LA color filter substrate, characterized by comprising: 

a substrate; 

a reflective layer disposed on said substrate, and having a transmitting portion essentially 
capable of transmitting light; and 

a colored layer disposed so as to overlie at least said reflective layer in a planar manner, 
and having a thick portion; 

wherein said reflective layer has a reflecting portion on the perimeter of said transmitting 
portion; 

and wherein said thick portion is disposed so as to overlie said transmitting portion in a 
planar manner; 

and wherein the thickness of said thick portion is greater than the sum of the thickness of a 
portion of said colored layer corresponding to said reflecting portion position and the 
thickness of said reflecting portion. 

2. The color filter substrate according to claim 1 , wherein said transmitting portion is an 
opening provided on said reflective layer, there is a light transmitting layer essentially 
capable of transmitting light between said reflective layer excluding said opening and said 
colored layer. 

3. The color filter substrate according to claim 2, characterized in that said transmitting 
layer has scattering functions for scattering light. 

4. The color filter substrate according to claim 1 , wherein said transmitting portion is an 
opening provided on said reflective layer, there is a base layer between said reflective layer 
excluding said opening and said substrate. 
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5. The color filter substrate according to claim 4, characterized in that the surface of said 
base layer has cancave-convex, and said reflective layer has minute cancave-convex for 
scattering light. 

6. The color filter substrate according to claim 1, characterized in that said substrate has a 
concaved portion, and said thick portion is disposed so as to overlie said concaved portion 
in a planar manner. 

7. The color filter substrate, characterized by comprising: 
a substrate; 

a colored layer disposed on said substrate, and having a thick portion; 
wherein said thick portion has a thickness thicker than other portions. 

8. The color filter substrate according to claim 7, wherein there is a light transmitting layer 
essentially capable of transmitting light between said substrate and said colored layer 
excluding said thick portion. 

9. A color filter substrate according to claim 7, characterized in that said substrate has a 
concaved portion, and said thick portion is disposed so as to overlie said concaved portion 
in a planar manner. 

10. An electro-optical device, characterized by comprising: 
an electro-optical layer containing electro-optical material; 
a substrate supporting said electro-optical layer; 

a reflective layer disposed on said substrate, and having a transmitting portion essentially 
capable of transmitting light; and 

a colored layer disposed so as to overlie at least said reflective layer in a planar manner, 
and having a thick portion; 

wherein said reflective layer has a reflecting portion on the perimeter of said transmitting 
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portion; 

and wherein said thick portion is disposed so as to overlie said transmitting portion in a 
planar manner; 

and wherein the thickness of said thick portion is greater than the sum of the thickness of a 
portion of said colored layer corresponding to said reflecting portion position and the 
thickness of said reflecting portion. 

11, An electro-optical device, characterized by comprising: 
an electro-optical layer containing electro-optical material; 
a first substrate supporting said electro-optical layer; 

a reflective layer disposed on said first substrate, and having a transmitting portion 

essentially capable of transmitting light; 

a second substrate disposed facing said first substrate; and 

a colored layer disposed on said second substrate and having a thick portion thicker than 
other portions; 

wherein said thick portion is disposed so as to overlie said transmitting portion in a planar 
manner. 

12. An electro-optical device, characterized by comprising: 
an electro-optical layer containing electro-optical material; 
a first substrate supporting said electro-optical layer; 

a reflective layer disposed on said first substrate, and having a transmitting portion 
essentially capable of transmitting light; 

a first colored layer disposed so as to overlie at least said reflective layer in a planar 
manner; 

a second substrate disposed facing said first substrate; and 
a second colored layer disposed on said second substrate; 

wherein said reflective layer has a reflecting portion on the perimeter of said transmitting 
portion; 
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and wherein said first colored layer is disposed so as to overlie at least said transmitting 
portion and said reflecting portion in a planar manner; and wherein said second colored 
layer is disposed so as to overlie at least said transmitting portion in a planar manner. 

13. A method for manufacturing a color filter substrate, characterized by comprising: 
a step for partially forming an insulating layer on a substrate; and 

a step for forming a colored layer on a formation region of said insulating layer and a 
non- formation region of said insulating layer. 

14. A method for manufacturing a color filter substrate, characterized by comprising: 
a step for disposing coloring material on said substrate; 

a step for executing hardening processing to partially change the hardness of said coloring 
material and; and 

a step for forming a thick portion thicker than other portions on part of said colored layer, 
by removing unhardened portions of said coloring material. 

1 5. A method for manufacturing a color filter substrate, characterized by comprising: 
a step for disposing coloring material on said substrate; 

a step for performing exposing to partially change the degree of exposure of said coloring 
material; and 

a step for forming a thick portion thicker than other portions on part of said colored layer, 
by developing said coloring material. 

16. A method for manufacturing an electro-optical device, characterized by comprising the 
method for manufacturing color filter according to claim 13 as a step thereof. 

17. An electronic equipment, characterized by comprising the electro-optical device 
according to claim 10. 
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i±E^t^^-&^r^>^)Dt#^ 1. 0-3. Onm,*i#'&fifr«p^$ML > £CSL 
4*E^t#4S-&>£##JDDs^iUfr 0.2-1. 5nm#&®i*i, &T#'fcal& 
# 312 ^aa*fe^»Jt##tt»A. IHtfcii#4M|-^tf*ft.Dt* 

d s i*, Dt-^Ds^b, 5jL$immn&, 

$-m&2k%L 301 J^^EMp 301a*£^Ji3£^&^# > f.JtDt. Ds, 3®^. 
^A^j«i4EMSb.4-^^^>g->f-^^ 312TH ^Ji-tp^^Ji^^^WI^^^^ 
0. 5Min^T,4ME.#:^'^-312p ^i&Ji^^^^f^^^JL'ft^ 0. 2 
*imH*T. #^'JAitit^^>g- 312p ^em^^Jt'ft^ 0. l^m^T, 

^;#® 3, ^^t^^lfe 3 #S*&#.&jiL401 ^^Jg.7F 

#4*400ifcfrtf,is8. ^*ife^t. *-f**4M* JL^^^mt i w# 

JfcWA«OJM^401, 402, ^### 403, >M,404, 413, 421, 

^B^^.405, 407, ##Ljfc#L406, 408, 4t*«W*&'ff3^-flt9l. 

50nm-250nm^JL^^_#>& 411.4^JiltJUWA*Jf.A 0. 5-2. 0,ini« 
^^-&/^412r, 412g, 412b, ■&&i&Jt^'fr 412BM^#:^j^ 412p #jA# 
412. #&/g-412r> 412g, 412b, ^t^—'K ^.^^-^js 

^ 412TH ^^iU^ 411 <§^n^^411a Jiit^ (-f-***^ 
S^U_h, T&M-J&M-Hfr 412TH, ~*rU&mfcM-&M; 412t. 412g. 412b f 
^Jii&Tf-n-^ 411a ^iLJiit^^E&^A#tb^'fe^^^ 0. 5 fij 
2. 0pm^,£# 
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i£ m & mnnm 



&^&jr^, 4Lifa£&?r$i l £.^;$Lt&&# 412 

412TH tffrjgt, ^^A^iK^^^^M 2~6&¥}&mn. 

m&zrM 4] 

**H 4, tf4^«^^^*4 W*fc^*5014«»j*.AJl*fl& 

*M,**JU*.50U 502, ^##^- 503, &A 504, a£gj%;fjL 513. 521, fa 
^^.^- 505. 507, 4&#-;fc&506, 508, t&^^^^H 

^4L^^^J^L501^i^^^L 502 Jl1&&M&% 522. 
^^fe501Jii4^Jii^^M^^ife^#, 1&&tf%&4-%Jfc±.fc-*r 
^i£i±#i£i±^^#^n-#p#- 511a ^>f-JL50nm-250nm^JL^^.#^ 511, 

**JUMfc 511 Jif!;JU£tttife*J0t 512, 512 Ji^A^WM 

513. 

^— ^r^, ,£.^& 502 Jl, Mj4p&1&&J%.j$tQ m 5 nm-2. 5 nmm.J$Ltfj&. 
524, £JM& 502 j^it:^ 524 jLi£^A&vMt 0. 5 jim-2. OnmM 
^^-&^ 522r> 522g, 522b, ijfci&fc-*!^ 522BM *Hj^J& 522p 
afefe^ 522. 

*«*fc>t 522 t, ^^>Hlt*G t#^A-hiM"fcA. 
A* J«ife,-#F^ 522BM. & JLh^jfl J* -kifcfc** 524 *$ 

AEi^ft JfciJti^M^^ 522TH. fa&Xj&ft&M-MtM-^fr 
522TH4MM§£jfc*L 501 JiiM*J*,#iUJv* 511 <&7f a-^511a Xt^^S 

522, i&i±i£ii^ T # 509 #*i±^<fciii£*&Jf 522 — it 

Bt, &T¥l&%foftfa# J f'j6LM&& R ilitfr^* fc,fc'tt;MWMfcfr 522TH 
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i . 

n m v mis/33^: 



&i±fe&T m.it^%&M;¥}M-M;%-^ 522TH, Hu^fX 

■T^&T&MMrtfl&fc 501 ^E.#il#J4^* 

^^ife^t* m&it%-^1&&i&jtM 524 522 
Jit5:J:#^^522TH, 522 #4-&^ 522r, 522g. 

522b (S^rji^) , mUl&$t&%L&M;M-M.tf!#}— ffe$ig,%L 

J*.*K &4^&:3r2fct» S^-^^^^T^*^ 511 ^^£501 

502 xmA7^#j% jL^^arnt i 522, 

«#w^#JMjLh# Attest, 4LT«*J&-hil#f*^r*: 3 n#A#A 
*4^#?iM-*t. -fc-^&te^n*: l H#, ^4UI6^ 522 ft 

^■#^ 522TH ft/ML, £**#tt^ttJWt# 2-6#-#&®f*U 

tfUk&JkSllt. 522g. 522b^^>f.^ 522TH^^(iti± 

E*ft+ tfi%&J&th%-8d Dt j& l. o-3. om, tt£&ti#£*4J9-£. 

ttf*&A#4-/&DsiM.2-1.5jim#&Blrt, «tT«Aj|&^ 522 tf-f- 
W i*J - DtJ§Ds4l*b, J^JiiWhPt^W#, 2^6 

jMs £#££*L 502 Ji^A^jfcA 524 *^i*4teAttJWt Dt ifb 
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U m 13 ^19/33^ 



Ds, mM^^^^^M^^-McM"^^ 5227R &)Jt^%L$l±.j*$L¥i\a 
0. 5 M m^T,^£M^ 522p ¥j^Jl^^.¥j 0. 2 

pra^T. #^'Jp|Liti±^^ 522p f#E7R|<Hr^^ 0. l^m^T, M^T 

[^^.^ 5] 

iX>^^_a.TF^^ 600, ^^*^JLii^^ 1 ^#*M^&jtf,g^ 
601. 602, 5&##£f- 603, ^ 604, iM%;&613. 621, vjfHiJ^ 605, 
607, i&^j&tlL 606v 608,*t^8§-Xt'&'fn^T^8a. 

jtb^h, ^^ife^rjjE 1 fs]#, 601 Jii£, fy&ftftg&g; 

>t -h^T^it:i±^iti±-^^^fP-|p^ 611a <#>fv£. 50nm-250nm^JL^^ 

611, %-&i££MM 611 ^Jiii^^JL^ 0.5 m m-2.5 » m ^A^fit 
^614, ii^^Jiit^il^fe^ 612. 

^^ife^f , 612 Ji^^m^i&it^612BMifL^_Li^ 

Wt^flilibi. i^m&i&fc^mM, -sr^^^^^ii^, 

^_hi€X &i&^yg 612BM *»_ta£i£ifc,y& 614 #_ti£, ^J&^iUfvg. 
0. 5-2. 0fim^^^4-^>g- 612r, 612g, 612b, £*Jii^;&£^J& 612p. 
^^4-^^^^^#^^^'J jr*5)JK^i&^ 612BM ¥}Jl&. 

^^^t, ^^^MW^^Xfeii.ife^612BM^Jl^, 

j5*K >?M^afc3r3fet» 1 I*J#, 612 ¥) 

##^612TH A^^^^yf-JL^ 2-6&tf)tt®ft. 

jM*. ^*^612r> 612g, 612b^^^612TH^^(iti± 
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& 4? 1120/3351 



E^t^&^S^ODt # 1. 0-3. 0Mm,^^'£^^#^C^#E 
^t^&^^f-^Ds % 0.2-1. 5pm tH?Cfflf*3, 612 ^ 

-f-^^^#^^J: 0 Dt, Ds 

601 JL^^itit^ 614 ijbt_t iUf- hM;tf)%-Jk D t , 
Ds, ^^A^olb^^^^^^ 612TH ^Ji^^Ji^^^iuj 
P^JLH? 0. Siim^XT^^^M612v^^X^^mm^^&.^ 0.2 
Mmj^T. #^'J^^^612p tfjwmtf]$iij$t% O.lfii^T, ^"ST^ 

&&m$L?r-g:*> ■Mr^.h^m 19 PJr^tfu&foittf 100 

701 3bJ^L 702, 703, 704, ft&MM. 705, 707, 

faifajtte. 706, 708, *^*^a^|S^- 711a iHfvf-Jt 5 Onm-2 5 Onm ^J$L&j£L 
MM? 711, ^^-^>f->g.0. 5|im-2. 0/im^>£^^-^712r, 712g, 712b t# 
712. 

^M-&Mrm&#lM-fiL% 0.5mr-2.0Mm^Mt^llL^*&>ft722r, 722g, 
722b, ^^Ji^;&i&Bj%;&72l„ 

BJt#fcA 722r* 722g, 722b, ^'J^ IfcJfc-f****; 701Ji#A« 
iL#^- 711 ^cr-^^ 711a -f-^Ak,*^^® ft ft 

4L*.£HL3rM*, &®A%te£4fL70l jL#i&&Mi 712 

712r> 712g, 712b ¥jM-J$L, 702 JittnLfcjfr&A 722r> 722g, 

722b #*A-£-*M&4W$jWt, 711 ^o-gp^- 711a-f-tf Jfe* 

&ti&*t£&ftJNtt&4fc&£. loth, _L#M 4 # A 7 $-Jii£ 

[%&3rM 7] 
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ft a M U H21/33K 



SMS. 200 t^^*&Jt**Li^*|iMr*^*. 

>@ 8(a)#p^, ^^*^^n^^211a ^^50nm~250nm^ 

^t^^.#>Ir211 9 

8(b)/3H*, ^f^Jii^iU^ 211 6^n£p^211a tfiEJi 
^ 211a ^JEjiiiE^^ Jii&#^#^&^j&. 214 ##*h 

&^212r, 212g, 212b. ^#^#feJt*#.*WKJ*+<k* 
212BM. 

^JWiULifcifcjfcA 214, 214 ##^#E*M$J?Jl 

i£iU*vft 211 ^^ci^211aXt^^E^.^i5:^^^212TH. 

^^^m-^^200. 
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S I 1? M22/33M 



i£i£^### 203 -&jLi£J4£. 201 202 i€^t#^, 

c&^it. itU*, ^^ 202 Ji, ^^_he,^j^TM%,*l221^ 
J?Jii£^#<H>lMj$l^. ^201^^1202, ^®^4H»%lL%3tLn 

^^### 203 ^f^^^^^f n^p^iA.^alj 204, mt^Y^M. 
^.t4.W§^^^##^-4£^###203 

^&7JUH^^&:«L^, ft &m^tf#&teJLi£j®&.ML#L 205. 207 ^ 
#3bfeL 206, 208 ^5lJ^L201, 202 ^h^-h^. 

M**t*t. #JMS£iL#* 211 Jfc^Aifc** 214, #fW^ 

^ 214 ^*jfc##f". &;#£«L 201 _hi£JM-&*MF 

fMt*4HF"n-l|^ 211a tfi&MM; 211. ^Jiilj§3#, 

a 211 214 ¥jmm^ 

8] 
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n m is ^23/33^: 



1$AM-Jt 0. 5 nm-2. 5fimM^M^ 214'. ##£t*JUM&. 214'_h^ 

^^L, 9 (b)^, 214'^_L^^JL 50nm-250nm 

0.tfLtfl&MM: 21V . 211\h, ^JAJMUt214»^cr^ 

214a'>?t^i4^^^f n^js^ 211a' 0 

I§J#^^.0.5Min-2. 0 M m^JL^4-fe^212r, 212g. 212b. 
^dt^it^P^- 212BM #*yf-,gj?.-^ 212TH -tti? JiiM#*fe,^;&. 
-fci&&&Jt 214'S^T^^4Ji^it/&l^#^#^l5]#^^-^ 

211 7 Jd&feJUMfcJM&B 1 *h*#i*.*A*MfcJL 200 ^itife^ 

214 tttfifcttfcfiA^fc. n#, WMftA&gJ& 601 fr&MM: 61131 

4 -hat**** 7 R#*fcdat^f. 

%&&#^*^ifr2Uzi$JitiUsLMM:21V, iMltt«flHHX 
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T& m 4? S24/33M 



4tofrMi*jr&, te^^j^M; 211'#B9^4fc, r *TiUmvX&- 

#4"® 10, *f4^*^4^«W*<^* 9 ^jlfcjf *4i^*iit 

a «^i£;Jl 300 t^^f^L 301 #&&/t&#L#35r$fe-. 

>?M^3M^£ + , ^®10(a)f*, ^.^L301_h, W$jg?jt 

0. 5 \x m-2. 5 u m ^Atf) H^S 301a. i£IH7^ 301a, T«*i|U3£JM«L 301 

&&tem#tf&te. 301 i&#^3tk,ii#^t<J^^>*-^j^„ ( 
*»B 10(b)#h3r, ^ES*L301 <#^&_t, ^_hil^^.^6^7 

I§l#^^^50nm-250nm^^^#>g 311.*! jfci3SMF£*iL*M& 311 

_h, ^£Ji^G!7-^301a^iiS^^, *JUf-n-ip^ 311a. 

^_h^.^^^^l5]#^^^#^ 311 ?MLIHJ^ 301a 

±J&A%-J$L0. 5jim~2. 0nm^L>*.^^fe>S312r, 312g, 312b. 

312TH. 

[*ife^r*10] . 

**«WHt«. tj-A, 11(a) /3fa*, ^«L301Ji^j^ 

-^^fcy8r£8 F*J##ML0. 5fim~2. Sum^^W^ 301a', 
*L 301 ±&mjM-J&5Qim-25Qiw0.J&i$tf£MM: 311. 311 Ji, 

^-^1HJ^5 301a X^^^Jl^/M 1 311a. 

11 (b)ft-*:,&JLMJ& 311 tf&fajLtiL, 0. 5 jim-2. 5 
314. »^**314, T^^#Ji^^* 6 A 7 fl# 
^#*j-|^#^^r^A. ^i^^^r 314 Ji, J*Jii&KJ^ 301a>^^4*Jt 311 
^cr-gp^ 311a ^^k,, ^^^iLJi34.^iJi-StJL^n-«|J^ 314a. 
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ft m ^ M25/333J 



&-k*ttMjtM 314 **W4$ 301a'#$_ti&, ^^^JU^-g^g 
^fe^r*R|#^^-A^ 0.5Mm-2. 0 ^JLitf # 312r. 312g, 312b„ & 
M4U£&&& t AJJ&M.Vi4t 301a\ AM J* 311 311a ^it:^ 

314 ^fn#^ 314a 
312TH, 

314 ftX^i&xMr, ^T^^J^aiHJ^ 301a'#2^?fbi£fcyg- 314 ^ 

WMfcHt 11] 

12, ^^^^^ 11 ft fc&tf J^tt*Jifc^fcifc 
4fe^*iMr*t. *Jfe*L 301 *^4Ltf»Jip W4***t 8 n# 
0. 5 m m-2. 5pm ^£.6$ K7-#JS 301a', ^fijMH*Ba-dp 301a»4^h# S^, 
±3&&%%3k7rlK 7 ft 0.5Mm-2.5|imM^Ml 314».^, 

314'#_Li£, 50nm-250nm^^JU^g- 311'. 

£**#Wfc3rjfet» 301a'^J£Jii4«:JL||j^S- 314'^^fa^p^> 

314a%#^Ji^j^^>i-3n^^n^311a\#^,^^a^Jiii, 
^A4-h4fc**^r* 9 0. 5 nm-2. OumM^^ 312r. 

312g, 312b„ £i£#;£&^Ji> ^JS&jLi&TH7-#js 301a', *fa-«p^ 314a'?M- 
311a', i5L5.tb^'&^^^#>f.^ y f.^ > f.^s^ 312TH. 

12] 
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^^^^^^t, ^© 13 (a) #p5r, £4M«L401 JLHlJ% A&^-lf- a 
411a ^|^50nm-250nra^^^411, ft£-_hJ&, . SMfcJUMiJL 

^.^&iW^A*'BbW-JW 412s. ^4fci&T, 13(b) #pfr, iMm-^it: 
i±*JBl400M4BAjt*bWJW 412s flMEjiUKJt46Q^tt&£fc, *>Hg 13(c) J3f 

412r„ 

*f0>#^^it^^5^4OOMa, ^^_L^H4f^i£i±^^i±^^- 400Mb, 
m#it^i^i±^-i5:^^.#^iS.^^ 400Ma ifafe!±-*p^ 400Mb f }hJ# 
+i£i±-^ 400Mc. Ti»4ft^JUH&#^^M(^ 400Ma, i&i±-#p^ 400Mb f 
^i^i±-#p^ 400Mc ^qML^^JBI. T^JQ^6.^JBU^^MW 

Ai^^itit^^ 400Mb i£3±-gp^ 400Mc ^^S^t^lT^fe^ 

412r, ^_hi*jt:i±^ 400Mb ^^SJ^t, i$L£g-M:%-^fr 

412TH. 

^_til^#, :M9 13(d)/*hF, iMf^-f^ 412g. 412b^ 

4tffi+*tlMI. 412TH 6^4" 412g, 

412b. %&M: 412r. 412g, 412b, frm&J&MM: 41 1 _Li&i5<. 0. 5 ji 

m-2. 0nmm.MM-MA, &*h >f->fe^^412TH*^AiSr'fit^f«S^B 
0. 5jim-2. OMm^ML. 

*H*A#-tftfM5 l 2 ^^^jtb^^^^^^ijjf.^^^. 
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% m v M2inm 



[SfiMrfc 13] 

® i4, ^jMtW'Hii^*n^*&j*^^3fcarj*ii 

4rSt B >8. >?Ms*aMH§£t> H"*,, 14(a)#pK, >£.&#L401 AfcM&Ji 

it, f^fiO. 5fim-2. 5 jim^^^iHj^ 401a, i^^iHJ-lp 401a *k, 

5 Onm-2 5 Onm 411'. ilBf , <*JMfcJ£A#£W-«p 401a 
Ji5tS&JtJt#>&411»^^-n^5^411a'. 

db»B 14(b) 4U^401 frttJ& 41V Jt^tem#L$L 
^^^IMW 412s, ^^JLizt^ife^ 12 ft#tf-fii:i£ifrJ& 400M 

^412r„ 14(d)#pK, J*^#fc«$fciPNfc|-fcA412g, 412b, 

JLfrJk&M: 412t mtf-^zmA. &&^&&M:Jz., 401a #JEJi 

i4.a^^J«JUf.>St^^412TH. i(-fcA412r, 412g, 412b, 

^JU*^ 411 JiSi^j5H«* 0. 5 jim-2. 0 \x m mJ$Ltfl&-j8U&& t * 

■«P^412TH4t^Alfj*i^B|^4-fe>ftiJ5^ 0.5nm-2. Ojim^JL. 

^M£«Mrj£t. 401a, *t^#,jMS^f->g#-$F#- 

412TH ^/t^RHt, ^«*^-W4^*fcA^4L«*^>*>ftJf 
412TH^^^Jr. 

[*^*14] 

Jtlfe, ^fffl 15, ^^^^^^H^^e^^-^^lit^ii 
JfT&W. £.*.%ML&1£+ , *»Bl5(a)^ f ^E^L401Jii4, ^ 

^JLO. 5^m-2.5nm^^^J^414, 414 _hi&, tfc£*f- 

n-*fc^414a. 414 #]Jli&, 50nm-250nm^^^ 

AMM: &.&JSLMM41VJL, 414 ^^f-cr-gp^414a <Hl 

jtJLii, M^a^^411a'. 

15(b) i^^401^#^.411'Ji^|t^'J4# 
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% m U M28/3333; 



18 412s, ^^jLii.^^ 12 I§J#^4 1 itit^ 400Mii#^ o 

^Mat#JL**a^^*, 15(0)^^4-^4121. ^h, 

^ 15(d) #p^> 8#*1h&^/M-&>* 412g, 412b. ilBt, *tTJS*^E.-3<-& 
&tft&j&J& 414 ^fa^ 414a 411'^^f-n^p^ 411a'#i£jLit 

^_h^itf-^>f-^412TH. ^^h, #&A412r, 412g, 412b, 
^411Ji5t, ^tfJiS* 0. 5nm-2. 0 J$U&&, M-&M-^fr 

412W 0. 5nm-2.0nm«L 

^412TH*$>ML**W«a*. )*'J^A^^412TH^3feA*. C 
15] 

16, ^^L^^^^ 15 ^alfe^4S^^*|5t^*ai 
m&W~ &j£.$s#L3r-%Ll? , 1T;&> 16(a) *bF, £4M*L401 Ji&, ^ 

AJMHf* 411a #;fJt 50nm-250nmiMtttiUJvS- 411, 
411 ^Ji^j^>f-^.0.5jLim-2.5|iffl^Jt^it^/i-414'. £i£E, 
414', >£jM3v&411 d^n-gp^ 411a iil^-^a^^ 414a'. 

*>m 16 (b)^f^, ^*L£«J»^&il|^A*'lM*» 412s, 
^Jl^MM^ 12 N#tt*4&Jfc-J& 40QM^*4MMf 412s 
4-, ^i&4fJL#*t«*$^i*, 16(c)^^^412r. £iUL, 

£**£0iUHvSMll tf)Jf-u^^ 411a ^itit^ 414'^^f n^p^ 414a'Ji<H? 
K4*i*l, 1&jM-Mr&-fyifr 412TH. :sPjgr, ^® 16(d)#p^> Jii£|^#i&fsi 
^AJJUt-fc 412g, 412b. 412r, 412-g, 412b, 

^it^i- 414'_h54, ^#Jj54 0. 5 jjm-2. 0 w «n^t^>SL^A, jfo*h 
412TH ^^,#tb^ SJ 6$* &Mr&#} 0. 5 ,1 m-2. 0 M m ^„ 

16] 
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ft S M 4? H29/33^ 



17(a)/tf*,£JMlL6'0i i^4L^Jiit^jaUMHf'n-^611a 
^#^L50nm~250nm^^#^611, jfc^, 611 ffi ±#tf& &J§. 

&Q,5 nm-2. 5 m m 614. £&jfcJt 614 ^_Lii, £iL*vfi- 611 

^ * ^p#- 611a _hi£i5lj:^- ci -gp^ 614a. 

17 (b) #p?r, ^Ej^L 601 fr&JLM; 614 #_hi&, # 
0. 5 ji m-2. 5 n m X ^iij^yg- 612BM. , 17 (a) #f tf, 

^ffl 17 (c)#h*r, ^i^^JLi^^ife^ 12 R#^J^Jt(4t« + 

#*«AJL**'fe^fc«**#fc > ft 612g. 612b. ^#JM*A##fcJLt, 

^>^^^^jLi^^614,^^^Jii^#^611^^n^>611a 
^jEJiii^ti^^^ 612TH. 

t. fr&MJk 611 ^Jiit^AitAJt 614, ^ifcifcibA 
614 W-hit^i?JRfcitjfcA612BM. A/fn^iii&#t#M: ft 

^*^>«**A^^>ftjLiUl4WiURfciU&A 612BM fch Me#JB(^ 

ftfe^nm & x *$ «ajh&. t , * ^mwsjh* 6 1 1 

£jk&4*i$*ik& 614 JlS&W&X &Sbfc>S- 612BM, #b£-f &##f 
f#£y£, ^«#;3Mfc##SI| 612. 

^^Jp-ktt. #JR&a&k&, *Jiil^^r* 1-4 ^ife^r* 6-15 t» 
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& m 45 1130/3351 



&® 18(a) ^^AN*> £.1^1801 ^4L*Jiit, 0. 5 n 

m-2. 5 ^ m ^M)t# ET*p 801a, f§] f*j%£lHJ-tj$ 801a «^.^4L^Ji5i^Aflt69^ 
E7t5 801b, &ig%t&i{$W& 801b tflJ^#LJ&j2$J%-J$L&} 50nm-250nm^Jt!^isL 
#>gr811. &i$£MM: &11 X, #LJl&W-$$ 801a Jl&#E*U:, i&J^n 
•#p^811a B ig^MMSll, |fA-f£w& 801b Jiit^A, A*T«**MSJ*i 
#iM*A»#w&4fc. ^jih, tyuajftjk 811 ^#^^4t7fe^f-^itJt^^: 

&ik1h&M*, SOU frJZLMM: Sll Jl3&-®&&&# 812 

H#feA^-^/0W*^#Ji|^fcA 812 ^4L«^A^M4t%T. 
-feTe^er* 801 ^-^^ 0 

*K ^-f^^^^^^EJ^p^^^^, ^.^^Ji^lHja 801b ^_hii 
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